The classical studies of Ehrlich focused attention on the importance of interaction with the target tissue in explaining physiological effects of chemicals in the body. It was comparatively recently, however, before it became generally accepted that chemical carcinogenesis was a consequence of covalent interaction with informational macromolecules. Even now the relative significance of reaction with DNA, RNA, or proteins may be argued, since all these molecules contain groups able to react with the electrophilic species which are being increasingly identified as the metabolically generated ultimate carcinogens. Much circumstantial evidence favours DNA as the critical target molecule, and the somatic mutation hypothesis has stimulated many exciting studies of the nature of the covalent binding of carcinogens to DNA. As a result of this work examples are known of carcinogen reactions involving the ring nitrogens, extranuclear amino and oxygen groups, and ring carbon atoms of nucleic acid purine and pyrimidine bases as well as the oxygen atoms of the phosphate backbone chain. An important consequence of studies with the comparatively simple alkylating carcinogens was the recognition that reaction at some positions was of greater biological significance than attachment of the same carcinogen at other sites in the DNA molecule. Quantitative binding studies have likewise indicated that the level of reaction leading to the carcinogenic response varies widely with different classes of chemical carcinogen. Another outcome of this approach has been the realisation that cellular DNA repair mechanisms may playa critical role in the induction of tumours.
